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Abstract: The research work presents a method for assessing the qualitative
performance of a sowing machine using the dotted-nest seeding method. The analysis of
the subject area is carried out, within which the object of optimization was described.
The task of optimally determining the quality of sowing is set, for which a mathematical
model has been developed. A criterion for evaluating the accuracy of sowing soybean
seeds using the dotted-nest method was determined. For this purpose, the methods of
planning a multifactorial experiment, statistical analysis, optimization, and decision
theory were used. Two indicators are considered as optimization criteria to evaluate the
seeding quality: the coefficient of variation of the time intervals between seed releases
from the seeding disc and seed fragmentation, both of which are minimized.
The optimization parameters chosen were two factors affecting seeding quality: the
rotation frequency of the seeding disc and the position of the seed ejector.
The optimization problem was addressed by constructing the Pareto front and using the
exhaustive search method.

Introduction

Sowing takes a leading place in the technology of cultivation of agricultural crops.
The efficiency of the technology depends to a greater extent on seeding. The main task
of sowing is the optimal placement of seeds, ensuring maximum yield. At the same
time, three basic requirements are imposed on sowing as a technological process:
sowing a given number of seeds per unit field area; their uniform placement over the
field area; sealing them to a certain (equal) depth [1].

Automation of sowing processes plays a crucial role in modern agriculture.
It allows to increase the efficiency of resource use, provides a more accurate distribution
of seeds, regulates the depth of seeding and the distance between plants, which leads to
higher yields and reduces the need for manual labor. Additionally, automation reduces
the risk of errors and enables to quickly respond to variable conditions, which is
particularly important in agriculture where the influence of natural factors on work
results is unpredictable. All this together contributes to increasing the efficiency of
agricultural production and improves the economic sustainability of agricultural
enterprises [2].
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The seeding process on the seeders is monitored using control systems.
The functions of the control system are to collect information about the operation of
each sowing section, selection (filtering of the obtained values according to a set
criterion), analysis of the process, display on the monitor (indicator) current information
about quality, speed, etc., as well as messages about disruptions of the seeding process
and the place of disruption [3]. In this case, seeding accuracy is calculated as the
number of seeds per the path traveled by the seeder to the established seeding rate.
It is controlled after the operation of the seeder by calculating the number of seeds per
meter and the distance between the them, and it is estimated using the coefficient of
variation.

With uniform sowing at the same intervals between seeds, the coefficient of
variation tends towards zero. The value of the coefficient of variation less than or equal
to 33% indicates the accuracy of seeding that meets agrotechnical requirements [4].

One of the most promising methods of seeding is a wide-row dotted-nest, in which
seeds are distributed in groups of several pieces instead of traditional solid rows.
This method provides better lighting, which contributes to a more complete
development of the root system and aboveground parts of plants, which helps strengthen
the lower beans on the plants and reduces losses during harvesting [5].

When using the dotted-nest sowing method, the distance between the seeds in a
row initially differs, the value of the coefficient of variation of this distance is different
from zero. This fact limits the use of the coefficient of variation as an indicator of the
quality of the sowing machine with this method of seeding. Since with this method, the
theoretical coefficient of variation is initially higher than 33 % [6].

Therefore, it is of particular importance to develop an intelligent system that will
improve the way to assess the accuracy of dotted-nest sowing machines, and will also
allow for pre-sowing adjustment of rowed seeders.

Theoretical research

The performance characteristics of a vacuum sowing machine depend on the
diameter of the suction ports and the amount of vacuum pressure in the vacuum
chamber. The suction coefficient depends on the size and shape of the seeds, the
roughness of their surface, adhesion to other seeds and varies widely. In practice, the
values of these parameters are set in such a way as to ensure guaranteed capture of the
seed by the suction port. At the same time, as a rule, it is possible to avoid zero feeds,
but a large number of group feeds appear (more than one seed is captured by one
suction port), their presence also negatively affects the requirements for further growth
and development of plants.

To eliminate group feeds in the design of vacuum sowing machines, a puller for
excess seeds is provided. On the vast majority of modern devices of this type have flat,
stepped (saw tooth) pressure pullers. Under their action, a group of seeds shifts to the
axis of rotation of the sowing disc, and those of them that were fixed at the suction
portfall back into the seed chamber in the worst case. The suction force of the seed to
the opening of the disc depends on the vacuum pressure in the vacuum chamber and the
area of the port.

Figure 1 shows a diagram of the dotted-nesting method of seeding on the sowing disc.

The total number of holes on the seeding disc is determined by their number in
group k and the number of N, groups. The angle between the holes in a group is
designated as a, and the central angle between the centers of the extreme holes of
neighboring groups is denoted by p.

The circumference of the sowing disc, on which the groups of holes are located,
can be represented as:

Ny((k-1)o+B)=2m. 1)
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Fig. 1. The diagram of a dotted-nest sowing disk
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Fig. 2. The seed placement scheme in a row

Converting expression (1), with the design parameters of the seeding disk: k=3,
a/B=1/2, we obtain the following o =n/(2N,), B=n/(Ny).

The distance between the seeds in a row depends on the seeding rate, the speed of
the sowing machine, and the rotation frequency of the sowing disc. Figure 2 shows this
relation.

The time of separation of seeds from the disc of the sowing machine depends on
the rotation frequency and the angle of placement of holes on the sowing disc, and was
determined by the following formula:

Q 301 Q
T=l=—— e, @)
o 7nn l80 6n

where Q is the angle between the holes of the sowing disk, °; 7 is the rotation frequency
of the sowing disk, rpm; o is the rotation frequency of the sowing disk, s,

Table 1 shows the values of the time of passage between seeds through the seeding
sensor, depending on the speed and angle of the holes.

Table 1
The theoretical values of seed flight time depending on the design
and technological parameters of the sowing apparatus
. . . Seed flight time, ms
Rotation speed of the sowing disc, rpm =50 B=10°
15 56 112
20 42 84
25 33 66
30 28 56
35 28 56
40 21 42
45 18 36
50 16 33
55 15 30
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The values of the mathematical expectation, standard error and coefficient of
variation will depend on the placement scheme and the number of registered seeds.
The mathematical expectation of the dotted-nest sowing method M is determined
by the following formula:
t(l (k - 1) + lB
Ztg Z k
M = = 3)

- - ’

K K

where K is the number of seed groups, pcs; 7, is the time of flight of flight of the group
of seeds, s; 7, is the time of flight between the seeds in the group, s; 73 is the time of

flight between seed groups, s.
Given that the number of seeds m is the product of the number of seed groups K
and the number of seeds in each group &, by converting formula (3) we obtain

k tolk-1)+1
Eylalk=Dry “
m k

The standard deviation of the dotted-nest sowing method

cz\/%z ii{ __Z to (k- 1)+tBJ “

Coefficient of variation of the dotted-nest sowing method
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Figure 3 shows a graph of the change in the theoretical coefficient of variation
when modeling the dotted—nest sowing method.

Seed placement scheme k=3, a/ff = 1/2
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Fig. 3. Change in the theoretical coefficient of variation depending on the number of seeds
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As can be seen from Figure 3, with the design parameters of the sowing disc, when
the coefficient of variation of o/f=1/2 of the seed distribution of the dotted-nest

sowing method tends towards 0.3535.

In order to assess the quality of seed sowing, in addition to well-known indicators
(coefficient of variation, number of seeds per linear meter), accuracy of seed placement
was also used.

When determining the accuracy of the dotted-nest sowing method, the number of
seeds in each group, the distance between seeds in a group, and the distance to the next
group were controlled. If the number of seeds did not correspond to the set number
(k =3) or the interval between seeds deviated from the set one standard error, then this
group of seeds was rejected [7].

| lo =14 |<Gta;
| lo, —tiy1 |< Glys (7)

|t~ ti12 | < oty

The accuracy was calculated as a percentage of the formed seed nests to the total
number of seeds.
k]
P= @ 100 %, ®)
N

where P is the seeding accuracy, %; p is the number of seed nests formed, pcs; N is the
total number of seeds sown, pcs.

The solution of practical problems using mathematical methods was achieved by
implementing the following algorithm:

— development of a mathematical model;

— the choice of a method for conducting research on the mathematical model;

— analysis of the obtained mathematical result.

A mathematical model is a system of formulas, functions, and equations that
describes various phenomena, processes, and objects as a whole. When developing a
model, it is necessary to take into account all the really existing relations of factors and
parameters, although at the sametime we must not forget about the possibility of solving
the mathematical model [8, 9] in the future.

Currently, three methods of constructing mathematical models are used: analytical,
experimental, and experimental-analytical.

Since there is a large amount of data on the results of the sowing machine, this
work uses an experimental method to build mathematical models. For this purpose, the
theory of planning a multifactorial experiment is applied [10].

Materials and methods

In the course of laboratory experiments, the time of passage of seeds through the
sensor's sensitive elements was measured on a millisecond accuracy scale. The total
time of flight (7o) of a seed through the sensor (Fig. 4) was determined by the time of
flight of one seed (77) and the time between seeds (7>). The data obtained were entered
into log files and visualized in the form of a graph. The graphical data was saved on a

computer and processed using mathematical statistics with software tools such as
Mathcad, Microsoft Excel and Python [11].
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Fig. 4.The scheme for determining the time of seed flight through the seeding sensor

The design-mode parameters of the seeding apparatus were determined using the
method of planning a multifactorial experiment. A planning matrix was used to
determine the effect of three factors at three levels — 33, as shown in Table 2.

The rotation frequency of the sowing disc was adopted taking into account the
speed of the sowing unit (5-7 km-hﬁl) and the seeding rate (¢ = 400 thousand pcs-haﬁl),
and varied in the range from 15 to 55 rpm. At a rotation speed of the sowing disc
exceeding 45 rpm, termination of sowing was recorded due to an increase in centrifugal
force and an insufficient vacuum discharge to hold the seeds in place in the holes of the
sowing disc.

Table 2
The planning matrix for a multifactorial experiment
No The rotation frequency The position Seed
) of the sowing disc of the ejector fraction
1 -1 -1 -1
2 -1 -1
3 1 -1 -1
4 -1 0 -1
5 0 0 -1
6 1 0 -1
7 -1 1 -1
8 0 1 -1
9 1 1 -1
10 -1 -1 0
11 0 -1 0
12 1 -1 0
13 -1 0 0
14 0 0 0
15 1 0 0
16 -1 1 0
17 0 1 0
18 1 1 0
19 -1 -1 1
20 0 -1 1
21 1 -1 1
22 -1 0 1
23 0 0 1
24 1 0 1
25 -1 1 1
26 0 1 1
27 1 1 1
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Table 3
Intervals and levels of variation of factors

o Levels of variation
Factors Designation
-1 0 +1
The rotation frequency of the sowing disc X1, rpm 15 35 55
The position of the seed ejector X, -1/3 0 1/3
Seed fraction X3, mm 5.5 6 6.5

The position of the ejector depends on the diameter of the suction hole, the radius
of the holes on the sowing disc, and other factors. The position of the seed ejector has
been preliminarily determined, ensuring stable sowing.

So, when the hole was blocked by the ejector for more than 1/3 of its area, the
seeds did not stick to the holes and sowing stopped. Therefore, the lower level (—1) of
the variation factor (the position of the seed ejector) was assumed to be equal to 1/3.
At zero (0) level, the ejector was located at the vertices of the holes according to their
diameters. The upper level (+1) — the ejector is located at 1/3 of the top of the hole
diameter, it is assumed that in this position, the seeds do not come into contact with the
ejector.

Soybeans of the “Alaska” and “Lisbon” varieties of various fractions were used as
seed material.

Taking into account the above, the levels and intervals of variation of these factors
were determined, which are presented in Table 3.

Suppose that the model of the process under study is nonlinear, then the response
function () can be presented as a second-order polynomial:

Y=CO +ClX1 +C2X2 +C3X3 +C4X1X2 +C5X1X3 +C6X2X3 +C7X12+CSX%+09X§.

Based on the results of the analysis of the subject area, three indicators were
selected as optimization criteria for the development of a mathematical model, with the

help of which the seeding quality is assessed: the accuracy of the seed location (R1), the

crushing of seeds (R3), the coefficient of variation of the time intervals (R3) between the
ejections of seeds from the sowing disc.

Results and their discussions

According to the method of processing the results of a multifactorial experiment,
the average value and variance with 3-fold repetition for each experiment were
determined, the dispersion of reproducibility and the value of the Cochran G-criterion
were calculated, the values of the regression coefficients were computed (Table 4), the
significance of the coefficients was determined taking into account the Student's
t-criterion, the adequacy of the model was checked using the Fisher F-test.

Checking the models using the Fisher criterion showed that, with a confidence
interval of 95 %, the models for accuracy and seed fragmentation adequately describe
the process under study (R2 >(0.96), the model for determining the coefficient of
variation turned out to be inadequate. The model does not describe the data well and
does not determine the dependence between factors and response.

Figures 5, a, b show the change in the coefficient of variation during the operation
of the sowing machine at the position of the seed dumper (0).
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Coefficients of the regression equation

Table 4

Coefficients Accuracy Fragmentation Variation
co 80.283 0.743 35.994
c1 -12.499 1.333 -1.333
(&) —5.688 0.598 0.589
3 0.352 -0.350 0.281
c4 1.325 0.185 —0.644
cs -0.102 -0.363 0.348
c6 0.987 -0.054 —0.858
c7 —4.677 0.859 1.015
cs -7.041 0.016 1.567
c9 3.790 0.054 —0.162
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Fig. 5. Change in the coefficient of variation of the time intervals of the dotted-nest sowing
method at a rotation speed of 15 (a) and 55 (b) rpm

Transactions TSTU. 2026. Tom 32. Ne 1. ISSN 0136-5835.

55



As can be seen from the graphs, with an increase in the rotation frequency of the
sowing disc, the centrifugal force also increases and when the seeds interact with the
ejector, the vacuum in the vacuum chamber is insufficient, as a result of which the seeds
are removed from the holes and fall back into the seed chamber of the sowing apparatus.
As a result, gaps appear, nests are not formed and seeds are distributed more evenly,
in consequence of which the coefficient of variation takes values less than the
theoretical one.

Figure 6 shows a comparison of accuracy and coefficient of variation.

As can be seen from the graphs in Fig. 6, an increase in the rotation frequency of
the sowing disc leads to a worsening of the uneven distribution of seeds, gaps and
duplicates appearing, which reduces the accuracy of the dot-nesting method.
At the same time, the average value of the total coefficient of variation remains
practically unchanged and ranges from 0.5 %.

The tendency to decrease the accuracy of dotted-nest sowing with slight
fluctuations in the coefficient of variation with increasing rotation frequency of the
sowing disc was observed on all studied soybean varieties.
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Fig. 6. The average value of the coefficient of variation and accuracy:
a — the position of the seed ejector (—1/3); b — the position of the seed ejector (1/3)
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Analyzing the graphs of Figs. 5, 6, it can be concluded that the use of the
coefficient of variation as a criterion for evaluating the quality of the dotted-nest sowing
method is impractical, since it does not adequately reflect the course of this sowing
method.

When determining the significance of regression coefficients for seeding accuracy,
it turned out that seed size (X3) does not have a statistically significant effect and
changing this factor does not lead to significant changes in response. Therefore, in order
to simplify the model, this factor has been excluded from the regression equation.

When determining the significance of regression coefficients for seed
fragmentation, it turned out that coefficients with a linear effect on controlled factors
were significant. As can be seen from Table 4, the coefficient for the seed size factor
(X3) (c3=-0.35) had the least effect on the response, although the physical and
mechanical properties of different soybean varieties differ, an assumption was made to
simplify the model and this factor was excluded.

As a result, the following mathematical models were obtained for the development
of the knowledge base, taking into account the significance of the regression
coefficients:

Ri(X1,X,)=80.28—12.5X; —5.69X, +1.325X,X, —4.68X2 —7.04X3;  (9)

Ry(X1,X,)=0.743+1.33X; +0.6X, +0.185X, X, + 0.86 X7 (10)

The following assumptions have been made to comply with agricultural
requirements:

— rotation speed < 45 rpm;

— fragmentation< 1.5 %;

— seeding accuracy > 70 %.

The process of determining the optimization criteria was carried out using a simple
parameter sweep method for X7 and X3, with step sizes of 5 for X7 and 0.05 for X>.
The values of X| were varied from 10 to 60, and the values of X> were varied from

0.5 to 1. The resulting new values for the criteria Ry and Ry were recorded in a table.

For solving multi-criteria optimization problems, a Pareto front is constructed.
This technique helps visualize which optimization criteria are most important and what
trade-offs can be made in selecting the best solution. The goal of constructing the Pareto
front in the context of the current system design is to identify a set of non-dominated
solutions, providing a compromise between performance and seeding quality.

To construct the Pareto front, optimization criteria and parameters must be
selected in such a way that they are interrelated. The chosen optimization criteria were
two indicators used to evaluate seeding quality: the coefficient of variation of the time
intervals (R1) between seed discharges from the seeding disc, and seed fragmentation
(R»), both of which should be minimized.

Figure 7 presents the Pareto chart showing the variation of the coefficient of
variation (R; min) and seed fragmentation (R, min) depending on the control factors X
(seeding disc rotation frequency, rpm) and X, (seed ejector position), taking into
account the agro-technical requirements for precision seeding devices.

The optimal non-dominated solutions are located along the blue line on the graph.

Considering the assumptions, all solutions are situated in the lower-left part of the
graph, bounded by the red lines.
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Fig. 7. Pareto Front

Conclusions

In this research work, a study was conducted on a method for evaluating the
qualitative performance of a sowing machine using the dotted-nest sowing method,
algorithms were developed to determine the accuracy of the method and to measure
seed damage. The mathematical formulation of the problem is carried out and
assumptions for the construction of a mathematical model are given, criteria for
optimizing the determination of the quality of sowing are defined.

Using this approach will reduce the effort of specialists setting up seeders on a test
bench before the sowing season, rather than in the field. Further work will be related to
the development of software for an intelligent decision support system for determining
the quality of sowing and its hardware.

References

1. Vasilenko S.V., Vasilenko V.V., Gievsky A.M. Mekhanizatsiva i
avtomatizatsiya tekhnologicheskikh protsessov v sel'skokhozyaystvennom proizvodstve:
materialy natsional'noy nauchno-prakticheskoy konferentsii [Mechanization and
Automation of Technological Processes in Agricultural Production: Proceedings of the
National Scientific and Practical Conference], Voronezh, 25 September 2020,
Voronezh, 2020, P. 149-155. (In Russ., abstract in Eng.)

2. Chernoivanov V. I., Tolokonnikov G.K. [Agrocyborg as a Biomashsystem],
Tekhnika i oborudovaniye dlya sela [Machinery and Equipment for the Village], 2022,
no. 9(303), pp. 2-5. doi: 10.33267/2072-9642-2022-9-2-5(In Russ., abstract in Eng.)

3. Pustovarov N.Yu. Extended abstract of Candidate’s of Engineering thesis,
Tambov, 2020, 137 p. (In Russ.)

4. Strygin S.P., Konkina V.V., Litovka Yu.V. Sovremennyye tekhnologii v
zadachakh upravleniya, avtomatiki i obrabotki informatsii: sbornik trudov
XXXII Mezhdunarodnoy nauchno-tekhnicheskoy konferentsii [Modern technologies in
control, automation and information processing tasks: Proceedings of the

58 Bectaux TaMO0BCKOT0 rOCYAapCTBEHHOTO TEXHUIECKOTO YHUBEPCUTETA.



XXXII International Scientific and Technical Conference], Alushta, September 14-20,
2023, Moscow, 2023, pp. 73-74. (In Russ., abstract in Eng.)

5. Khairullina S.G. Extended abstract of Candidate’s of Engineering thesis,
Michurinsk, 2019, 200 p. (In Russ.)

6. Khairullina S.G., Strygin S.P., Sinelnikov A.A., Pustovarov N.Yu., Balashov A.V.
Research into the nested method of sowing soybean under the conditions of a moderate-
continental climate, /OP Conference Series: Earth and Environmental Science:
Vol. 1212: Ensuring Sustainable Development in the Context of Agriculture, Energy,
Ecology and Earth Science (ESDCA-III-2023), 14-18 March 2023, Dushanbe,
Tajikistan. IOP Publishing Ltd; 2023. doi: 10.1088/1755-1315/1212/1/012005

7. Strygin S.P., Konkina V.V., Pustovarov N.Yu. [Mathematical support for an
intelligent system for determining the quality of dotted-nest sowings system],
Matematicheskiye metody v tekhnologiyakh i tekhnike [Mathematical methods in
technology and engineering], 2024, no. 11, pp. 19-22. (In Russ., abstract in Eng.)

8. Muromtsev D.Yu., Dmitriyevskiy B.S., Terekhova A.A., Tret'yakov A.A.,
Yelizarov I.A., Nazarov V.N. [The problem of controlling a multi-linked production
system using lean manufacturing principles], Transactions of the Tambov State
Technical University, 2024, vol. 30, no. 4, pp. 6-16. doi: 10.17277/vestnik.2024.01.
pp-006-016 (In Russ., abstract in Eng.)

9. Divin A.G., Balabanov P.V., Shishkina G.V., Mozgova G.V. [Model of a
robotic complex for sorting agricultural products], Transactions of the Tambov State
Technical University, 2017, vol. 23, no. 4, pp. 601-608. doi: 10.17277/vestnik.2017.04.
pp.601-608 (In Russ., abstract in Eng.)

10. Konovalov V.V. Praktikum po obrabotke rezul'tatov nauchnykh issledovaniy s
pomoshch'yu PEVM [Workshop on processing the results of scientific research using
a PC], Penza: RIO Penzenskaya GSKHA, 2003, 176 p. (In Russ.)

11. Strygin S.P., Pustovarov N.Yu., Khayrullina S.G., Konkina V.V., Zavodnov A.S.
[Study of qualitative indicators for evaluating the dotted-nest sowing method], Nauka v
tsentral'noy Rossii [Science in Central Russia], 2023, no. 4(64), pp. 63-71. doi:
10.35887/2305-2538-2023-4-63-71 (In Russ., abstract in Eng.)

MaremMaTu4eckoe MO/IC/IMPOBAHUE U ONITUMAJIBHOC YIIPABJICHUE
nmpoueccomM BbiCeBa CEMAH MYHKTUPHO-THE310BbIM
BBICEBAIOIIIMM allliapaToM

©C.II. CprIl"P[H”zl, H. 10. HycTosapOBZ, B. B. Kommna3,
0. B. JIutoska®, I JI. KopoﬁoBaS, M. B. Pui6auox’, E. A. MaﬁCTpemco4

' 4O Hayuno-mexnuuecroe npoussodcmeennoe npednpusmue «Komnnexcnoe
paseumue mexuono2uity, sewl982@gmail.com; Mockea, Poccutickas @edepayusi;
2000 «H YXPy», Tambos, Poccuiickas Pedepayusi;

3 Kagpeopa «Cucmemvr asmomamusuposantor no0OepucKi RPUHAMUA PeUleHUi,
@I'BOY BO «TI'TV», Tambos, Poccuiickas ®edepayus;

*@IBOY BO « MHPIA — Poccutickuii mexHon02useckuti yuusepcumen,
Mockea, Poccuiickas Dedepayus

KiroueBble cjioBa: BBICCB; BpEMs BLICEBA, IAaTYUK BBICEBA, KOHTPOJIb BBLICECBA,
C6paCBIBaTCHb CEMAH, CCMCHA.

AHHoTaumsi: IlpeacTaBieH METO OIEHKH KAaueCTBEHHBIX MMOKasaresei paboThi
BBICEBAIOIICTO allllapaTa MPH IMyHKTUPHO-THE3IOBOM crocobe moceBa. OCyIIecTBICH
aHaM3 TPEJIMETHOH 00JacTH, B paMKax KOTOPOTO ONHCaH OOBEKT ONTHMHU3AIUH.
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ITocTaBneHa 3asa4ya ONTHMAJIBHOTO ONPEAENICHHs KadecTBa MOCEeBa, IJIsl KOTOPOil pas-
paborana mateMaTHdeckass MoJesb. OnpelelieH KPUTEPUi OLIEHKH TOYHOCTH BBICEBA
CeMSIH COM IMYyHKTHUPHO-THE3/I0BBIM CIIOCOO0M. /71 3TOr0 MCHOIB30BaHBl METOIBI IJIa-
HUPOBaHHUS MHOTO(AKTOPHOIO SKCIEPHMEHTA, CTATUCTUYECKOr0 aHajiu3a, ONTHMH3a-
II1H, TEOPHUU TIPUHATHS PEIICHHH.
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Mathematische Modellierung und optimale Steuerung
des Saatprozesses mit einem punktierten Nist-Aussaatapparat

Zusammenfassung: Es ist eine Methode zur Leistungsbewertung eines
Aussaatapparats mittels Punktnestverfahren vorgestellt. Eine Bereichsanalyse ist
durchgefiihrt, in deren Rahmen das Optimierungsobjekt beschrieben ist. Das Problem
der optimalen Bestimmung der Saatgutqualitét ist formuliert und ein mathematisches
Modell entwickelt. Ein Kriterium zur Bewertung der Genauigkeit der
Sojabohnenaussaat mittels Punktnestverfahren ist definiert. Methoden der
multifaktoriellen Versuchsplanung, der statistischen Analyse, der Optimierung und der
Entscheidungstheorie sind angewendet.

Simulation mathématique et commande optimal du processus
de semis avec un semoir a nid en pointillé

Résumé: Est présentée une méthode d'évaluation des performances qualitatives de
l'appareil de semis dans la méthode de semis en pointillés. Est réalisée une analyse du
domaine dans lequel l'objet d'optimisation est décrit. L'objectif est de déterminer de
maniére optimale la qualité du semis, pour laquelle un modéle mathématique a été mis
au point. Est défini un critére d'évaluation de la précision de I'ensemencement des
graines de soja. Sont utilisées des méthodes de planification d'expériences
multifactorielles, d'analyse statistique, d'optimisation, de théorie de la prise de décision.
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